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NOVEL TARGET PROTEIN OF ANTICANCER AGENT AND NOVEL 
ANTICANCER AGENT (SPNAL) CORRESPONDING THERETO 

Technical Field 

The present invention relates to a novel drug 
discovery target. More specifically, the present 
invention relates to a target molecule considered to 
account for the efficacy of non-steroidal anti- 
inflammatory drugs (NSAIDs) such as sulindac and 
derivatives thereof for familial adenomatous polyposis 
(FAP) . The present invention also relates to a compound 
that specifically binds to the target molecule. 

Background Art 
As the base sequences of the human genomes have 
been decoded, research subjects have been shifted to 
genome drug discovery and the search and identification 
of drug discovery targets. Against this background, 
there are some noticeable reports that non-steroidal 
anti-inflammatory drugs (NSAIDs) such as sulindac, 
derivatives thereof, and celecoxib, which have 
traditionally been used as non-steroidal anti- 
inflammatory analgesics, also exhibit efficacy in the 
area of cancers such as familial adenomatous polyposis 
(FAP) that was not at all anticipated in early days, one 
of which concerns the identification of a target 
considered to account for the efficacy of these 
compounds in the cancer area. 

To date, as the mechanism behind this phenomenon, 
mainly the contribution of cyclooxygenase (COX) (COXl, 
C0X2) , which is a specific target for these NSAIDs, has 
been suggested (see Cancer Research, 57, pp. 2452-2459 
(1997) ) . However, sulindac and certain sulindac 
derivatives (specifically sulindac sulfone) exhibit only 
weak inhibitory effect on COXl and C0X2 (see Cancer 



Research, 57, pp. 2909-2915 (1997)). 

Regarding the efficacy for FAP of sulindac 
derivatives (sulindac sulfone and the like) , which have 
weak activity on COX as described above, and whose 
5 involvement in anticancer effect is unlikely, their 

relation to phosphodiesterase 5 (PDE5) inhibitory effect 
has been suggested to date, and experiments have been 
performed at in vitro and in vivo laboratory levels (see 
Cancer Research, 57, pp. 2452-2459 (1997)). However, 
0 something remains insufficient to explain all the 
anticancer effect of these derivatives in clinical 
settings, and the elucidation of the true mechanism 
thereof has been awaited. 

Disclosure of iJie Invent:lon 
An object of the present invention is to identify a 
target considered to account for the efficacy of NSAIDs 
such as sulindac, derivatives thereof and celecoxib for 
familial adenomatous polyposis, and provide a screening 
method for a compound useful in the treatment of 
diseases such as familial adenomatous polyposis using 
the target and a compound obtained by the screening. 

With the aim of solving the above-described 
problems, the present inventors conducted diligent 
investigations in search of a target that permits an 
explanation of the mechanism behind the anticancer 
effect (clinical efficacy) of NSAIDs such as sulindac, 
derivatives thereof and celecoxib. As a result, the 
inventors found that a protein called KSRP (KH-type 
splicing regulatory protein) , which regulates the 
splicing of mRNA, serves as a novel drug discovery 
target sufficient to explain the anticancer effect of 
these derivatives (Table 1) , developed a screening 
method for a compound useful in the treatment of 
diseases such as proliferative diseases, inflammatory 
diseases and encephalopathies using such a target or 



cells that express the target, obtained a candidate 
compound, and developed the present invention. 
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Accordingly, the present invention relates to the 
following: 

[1] A compound represented by the formula (I) or the 
formula (II) : 




(0 



(II) 



R2 



10 



wherein X is 



o 



II 




ring A is an optionally substituted saturated or 
5 unsaturated cyclic hydrocarbon group or saturated or 
unsaturated heterocyclic group; 

ring B is a benzene ring optionally further having one 
to four substituents ; 

Ri is an optionally substituted lower alkyl group, an 
10 optionally substituted aryl group, a substituted amido 
group or an optionally substituted amino group; 
each of R2 to R4, whether identical or not, is a hydrogen 
atom, a saturated or unsaturated hydrocarbon group or a 
saturated or unsaturated heterocyclic group (R3 and R4 
15 may bind together to form a ring) ] , except that the 
compounds shown below are excluded. 




or a pharmaceutically acceptable salt thereof. 
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[2] The compound described in [1] above ^ wherein the 
compound represented by the formula (I) is a compound 
represented by the formula (I'): 



5 wherein ring A' is an optionally substituted saturated 
or unsaturated heterocyclic group; the other symbols 
have the same definitions as [1] above, 
or a pharmaceutically acceptable salt thereof. 
[3] The compound described in [2] above, wherein in the 
0 formula (I'), the ring A' is a saturated or unsaturated 
cyclic hydrocarbon group or saturated or unsaturated 
heterocyclic group optionally substituted by at least 
one substituent selected from the group consisting of 
saturated or unsaturated cyclic hydrocarbon groups, 
5 saturated or unsaturated heterocyclic groups, carboxyl 
groups, substituted amido groups and optionally 
substituted lower alkyl groups, 

or a pharmaceutically acceptable salt thereof, 
[4] The compound described in [2] above, wherein in the 
formula (!'), the ring A' is a saturated or unsaturated 
heterocyclic group having both any one substituent 
selected from the group consisting of saturated or 
unsaturated cyclic hydrocarbon groups and saturated or 
unsaturated heterocyclic groups, and any one substituent 
selected from the group consisting of carboxyl groups, 
substituted amido groups and optionally substituted 
lower alkyl groups, 

or a pharmaceutically acceptable salt thereof. 
[5] The compound described in [1] above, wherein in the 
formula (II) , the ring formed by mutually binding R3 and 
R4 is a saturated or unsaturated cyclic hydrocarbon group 
or saturated or unsaturated heterocyclic group 




optionally having at least one substituent selected from 
the group consisting of carboxyl groups, substituted 
amido groups and optionally substituted lower alkyl 
groups , 

5 or a pharmaceutically acceptable salt thereof. 

[6] The compound described in [5] above, wherein in the 
formula (II) , the ring formed by mutually binding R3 and 
R4 is a saturated or unsaturated cyclic hydrocarbon group 
optionally having at least one substituent selected from 
10 the group consisting of carboxyl groups, substituted 
amido groups and optionally substituted lower alkyl 
groups , 

or a pharmaceutically acceptable salt thereof. 
[7] The compound described in [6] above, wherein the 
15 saturated or unsaturated cyclic hydrocarbon group is 
indene , 

or a pharmaceutically acceptable salt thereof. 
[8] A pharmaceutical composition comprising, as an 
active ingredient, the compound described in any of [1] 
20 to [7] above or a pharmaceutically acceptable salt 
thereof . 

[9] The pharmaceutical composition described in [8] 
above, which is for the treatment of a disease selected 
from the group consisting of a proliferative disease, an 

25 inflammatory disease and an encephalopathy. 

[10] A pharmaceutical composition comprising, as an 
active ingredient, a compound that specifically binds to 
a protein having the amino acid sequence of SEQ ID NO: 2. 
[11} A pharmaceutical composition comprising, as an 

30 active ingredient, a compound that specifically binds to 
a protein having the amino acid sequence of SEQ ID NO: 2, 
wherein one or more amino acids are deleted, substituted 
or added, and which; 

(i) binds to a compound of formula 1, and 
35 (ii) does not bind to a compound of formula 2. 




2 



[12] A pharmaceutical composition comprising^ as an 
active ingredient, a compound that specifically binds to 
5 a protein having the amino acid sequence of SEQ ID NO: 3. 
[13] A pharmaceutical composition comprising, as an 
active ingredient, a compound that specifically binds to 
a protein having the amino acid sequence of SEQ ID NO: 3, 
wherein one or more amino acids are deleted, substituted 
10 or added, and which; 

(i) binds to a compound of formula 1, and 

(ii) does not bind to a compound of formula 2, 



[14] The pharmaceutical composition described in any of 
15 [10] to [13] above, which is for the treatment of a 
disease selected from the group consisting of a 
proliferative disease, an inflammatory disease and an 
encephalopathy . 

[15] The pharmaceutical composition described in [14] 
20 above, wherein the proliferative disease is at least one 
Jcind selected from the group consisting of familial 



R=SOMe or S02Me 
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adenomatous polyposis, esophageal cancer, small-cell 
lung cancer, prostatic cancer, breast cancer, non-small- 
cell cancer and ovarian cancer. 

[16] A pharmaceutical composition comprising, as an 
5 active ingredient, a compound that specifically binds to 
KSRP. 

[17] A pharmaceutical composition comprising, as an 
active ingredient, a compound that regulates the 
expression of KSRP. 
0 [18] A pharmaceutical composition comprising, as an 
active ingredient, a compound that regulates the 
activity of KSRP. 

[19] The pharmaceutical composition described in any of 
[16] to [18] above, which is for the treatment of a 
5 disease selected from the group consisting of a 

proliferative disease, an inflammatory disease and an 
encephalopathy . 

[20] The pharmaceutical composition described in [19] 
above, wherein the proliferative disease is at least one 
kind selected from the group consisting of familial 
adenomatous polyposis, esophageal cancer, small-cell 
lung cancer, prostatic cancer, breast cancer, non-small- 
cell cancer and ovarian cancer. 

[21] A method for screening for a compound useful in the 
treatment of a disease selected from the group 
consisting of a proliferative disease, an inflammatory 
disease and an encephalopathy, which comprises the steps 
shown below; 

(1) a step of bringing KSRP or a functional fragment 
thereof into contact with a test compound, 

(2) a step of determining whether or not the test 
compound specifically binds to KSRP or a functional 
fragment thereof, and 

(3) a step of selecting a test compound that 
specifically binds to KSRP or a functional fragment 

8 



thereof in the step (2) above. 

[22] A method for screening for a compound useful in the 
treatment of a disease selected from the group 
consisting of a proliferative disease, an inflammatory 
5 disease and an encephalopathy^ which comprises the steps 
shown below; 

(1) a step of bringing a protein having the amino acid 
sequence of SEQ ID NO: 2 or a functional fragment thereof 
into contact with a test compound, 
JO (2) a step of determining whether or not the test 
compound specifically binds to the protein or a 
functional fragment thereof, and 
(3) a step of selecting a test compound that 
specifically binds to the protein or a functional 

15 fragment thereof in the step (2) above. 

[23] A method for screening for a compound useful in the 
treatment of a disease selected from the group 
consisting of a proliferative disease, an inflammatory 
disease and an encephalopathy, which comprises the steps 

20 shown below; 

(1) a step of bringing a protein having the amino acid 
sequence of SEQ ID NO : 2 , wherein one or more amino acids 
are deleted, substituted or added, and which: 
(i) binds to a compound of formula 1, and 

25 (ii) does not bind to a compound of formula 2 




2 



or a functional fragment thereof into contact with a 
test compound. 
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(2) a step of determining whether or not the test 
compound specifically binds to the protein or a 
functional fragment thereof, and 

(3) a step of selecting a test compound that 

5 specifically binds to the protein or a functional 
fragment thereof in the step (2) above. 

[24] A method for screening for a compound useful in the 
treatment of a disease selected from the group 
consisting of a proliferative disease, an inflammatory 
10 disease and an encephalopathy, which comprises the steps 
shown below; 

(1) a step of bringing a protein having the amino acid 
sequence of SEQ ID NO: 3 or a functional fragment thereof 
into contact with a test compound, 

15 (2) a step of determining whether or not the test 
compound specifically binds to the protein or a 
functional fragment thereof, and 
(3) a step of selecting a test compound that 
specifically binds to the protein or a functional 

20 fragment thereof in the step (2) above. 

[25] A method for screening for a compound useful in the 
treatment of a disease selected from the group 
consisting of a proliferative disease, an inflammatory 
disease and an encephalopathy, which comprises the steps 

25 shown below; 

(1) a step of bringing a protein having the amino acid 
sequence of SEQ ID NO: 3, wherein one or more amino acids 
are deleted, substituted or added, and which: 
(i) binds to a compound of formula 1, and 

30 (ii) does not bind to a compound of formula 2 



10 




R'=SMe 



or a functional fragment thereof into contact with a 
test compound, 

(2) a step of determining whether or not the test 
compound specifically binds to the protein or a 
functional fragment thereof, and 

(3) a step of selecting a test compound that 
specifically binds to the protein or a functional 
fragment thereof in the step (2) above. 

[26] A compound useful in the treatment of a disease 
selected from the group consisting of a proliferative 
disease, an inflammatory disease and an encephalopathy, 
obtained by the screening method described in any of 
[21] to [25] above. 

Brief Description of the Drawing 
Figure 1 shows the results of an examination of the 
specificity of each compound for KSRP binding. Onto the 
solid phase carrier wherein a compound that specifically 
binds to KSRP is immobilized, KSRP binds rapidly upon 
the first immobilized resin treatment. To the resins 
wherein four compounds were immobilized, other than the 
resin wherein sulindac sulfide was immobilized, KSRP 
bound. 

Best Mode for Embodying the Invention 

KSRP (KH-type splicing regulatory protein) , also 
referred to as FBP2 (FUSE binding protein 2) , is a 
protein that was initially discovered as a protein 
similar to FBP (FUSE binding protein) , which functions 



importantly in the expression of c-myc, by D. Levens at 
NIH in 1996 (J. Biol. Chem. , 271(49), pp. 31679-31687 
(1996)), and later discovered separately as a protein 
essential to the splicing variant maturation of c~src 
involved in proliferative effect by another group in 
1997 (Gene & Development, 11, pp. 1023-1036 (1997)). 
Also, KSRP has recently been drawing attention as a 
protein identified as a substrate protein for caspase- 
3,7, which is important in inducing apoptosis to cells 
(Protein & Peptide Lett., 9(6), pp. 511-519 (2002)), and 
also identified as a protein that exhibits remarkable 
changes in proteome analysis in inducing apoptosis to 
Jurakat cells using the Fas antigen (J. Biol. Chem. , 
276(28), pp. 26044-26050 (2001)) and the like. More 
specifically, KSRP is a protein comprising 711 amino 
acids shown by the amino acid sequence of SEQ ID NO: 2 
(accession No .NP_003676) . 

The KSRP in the present invention need not always 
be shown solely by the amino acid sequence of SEQ ID 
NO: 2, as long as it is a protein that: 

(i) binds to a compound of formula 1, and 

(ii) does not bind to a compound of formula 2 



and it may be a protein having the amino acid sequence 
of SEQ ID NO: 2 or a protein having the amino acid 
sequence of SEQ ID NO: 2, wherein one or more amino acids 
are deleted, substituted or added. More specifically. 




O 



2 



O 



the KSRP is a protein shown by an amino acid sequence 
having a homology of 60% or more, 70% or more, 80% or 
more, preferably 90% or more, and particularly 
preferably 95% or more, to the amino acid sequence of 
5 SEQ ID NO: 2, and is further preferably a protein 

(polypeptide) comprising 40 continuous amino acids or 
more, preferably 70 amino acids or more, and 
particularly preferably 100 amino acids or more, in the 
amino acid sequence of SEQ ID NO: 2. As used herein, 
10 ""homology" means the extent of sequence correlation 

between two polypeptide sequences. Homology can easily 
be calculated. A large number of methods of measuring 
the homology between two polypeptide sequences are known, 
and the term ^homology" (also called '^identity") is 
15 obvious to those skilled in the art. Ordinary methods 
used to measure the homology of two sequences include, 
but are not limited to, those disclosed in Martin, J. 
Bishop (Ed.), Guide to Huge Computers, Academic Press, 
San Diego (1994); Carillo, H. & Lipman, D., SIAM J. 
20 Applied Math., 48:1073 (1988) and the like. As a 
preferable method for measuring the homology, one 
designed to obtain the largest matching portion between 
the two sequences tested can be mentioned. As such a 
method, one assembled in a computer program can be 
25 mentioned. Preferable computer programming methods for 
measuring the homology between two sequences include, 
but are not limited to, the GCG program package 
(Devereux, J. et al.. Nucleic Acids Research, 12(1): 387 
(1984)), BLASTP, FASTA and the like; methods known in 
30 the art can be used. 

Furthermore, the KSRP in the present invention may 
be a fragment of KSRP, as long as it (i) binds to a 
compound of formula 1 and (ii) does not bind to a 
compound of formula 2, provided that is can serve as a 
35 target for a series of NSAIDs such as sulindac 
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derivatives; such a fragment is hereinafter also 
referred to as a functional fragment of KSRP. As the 
functional fragment, specifically, a protein represented 
by the amino acid sequence of SEQ ID NO: 3, a protein 
5 that still (i) binds to a compound of formula 1 and (ii) 
does not bind to a compound of formula 2, and that 
comprises the amino acid sequence of SEQ ID NO: 3, 
wherein one or more amino acids are deleted, substituted 
or added, and the like can be mentioned. 
0 All these modes are encompassed in the KSRP in the 

present invention unless otherwise stated. 

To '^specif ically bind'' is exemplified by the 
relation of a specific receptor to an agonist or an 
antagonist, the relation of an enzyme to a substrate, 
and the relation of, for example, an FK506-binding 
protein (target molecule) to FK506 (ligand) , a steroid 
hormone receptor to a steroid hormone (e.g., 
dexamethasone and glucocorticoid receptor) , HDAC to the 
anticancer agent trapoxin, and the like, and can be 
confirmed as numerical values of Kd, Ka and the like by 
competitive experiments and the like. As described in 
Examples below, this can also be confirmed by a visual 
means such as electrophoresis, in addition to 
representation by specific numerical values. 

The present invention provides a pharmaceutical 
composition comprising, as an active ingredient, a 
compound that specifically binds to KSRP (a protein 
having the amino acid sequence of SEQ ID NO: 2, a protein 
that has the amino acid sequence of SEQ ID NO: 2, wherein 
one or more amino acids are deleted, substituted or 
added, and which (i) binds to a compound of formula 1 
and (ii) does not bind to a compound of formula 2, and 
the like) and a functional fragment thereof (for example, 
a protein having the amino acid sequence of SEQ ID NO: 3, 
a protein that has the amino acid sequence of SEQ ID 

14 



NO: 3, wherein one or more amino acids are deleted, 
substituted or added, and which (i) binds to a compound 
of formula 1 and (ii) does not bind to a compound of 
formula 2, and the like). Such a compound is capable of 
regulating the expression of KSRP, and/or regulating the 
activity thereof, by binding to KSRP, which is a novel 
anticancer target, and is therefore useful in the 
prevention and treatment of various diseases mediated by 
KSRP. For example, Taxol , which has been reported to be 
applicable to ovarian cancer, non-small-cell cancer, 
breast cancer and the like, also binds to KSRP (see 
Examples below) . Although as examples of the various 
diseases mediated by KSRP, proliferative diseases, 
inflammatory diseases, encephalopathies and the like can 
be mentioned from the existing reports described above, 
there is no report that KSRP is a target utilizable for 
screening of a compound useful in the treatment of such 
a disease. proliferative disease" is a disease 

characterized by abnormal proliferation of cells, which 
proliferation is considered to be associated with the 
onset of the disease and the progression of symptoms; 
for example, familial adenomatous polyposis, esophageal 
cancer, small-cell lung cancer, prostatic cancer, breast 
cancer, non-small-cell cancer and the like can be 
mentioned. '"An inflammatory disease'' is an exogenous or 
endogenous, acute or chronic disease, and, in the case 
of the acute disease, it is accompanied by the five 
cardinal signs of fever, reddening, swelling, pain and 
dysfunction. '^An encephalopathy'' means an exogenous or 
endogenous dysfunction observed in the brain. 

Furthermore, according to the finding in the 
present invention that KSRP can serve as a novel drug 
discovery target for proliferative diseases, 
inflammatory diseases, encephalopathies and the like, a 
compound that does not bind directly to KSRP but 



directly or indirectly acts on KSRP to regulate the 
expression and activity of KSRP can also be described as 
being useful in the treatment of proliferative diseases, 
inflammatory diseases and encephalopathies, 
5 As specific examples of the compound contained as 

an active ingredient in the present invention, a 
compound represented by the formula (I) or the formula 
(II) : 




R2 



0 wherein X is 

o 

II 



ring A is an optionally substituted saturated or 
unsaturated cyclic hydrocarbon group or saturated or 
5 unsaturated heterocyclic group; 

ring B is a benzene ring optionally further having one 
to four substituents ; 

Ri is an optionally substituted lower alkyl group, an 
optionally substituted aryl group, a substituted amido 
0 group or an optionally substituted amino group; 

each of R2 to R4 , whether identical or not, is a hydrogen 
atom, a saturated or unsaturated hydrocarbon group or a 




saturated or unsaturated heterocyclic group (R3 and R4 
may bind together to form a ring) ] , except that the 
compounds shown below are excluded. 




5 or a pharmaceutically acceptable salt thereof can be 
mentioned . 

As used herein, ''a saturated or unsaturated cyclic 
hydrocarbon group'' is a saturated or unsaturated cyclic 
hydrocarbon group having 3 to 18 carbon atoms; 
10 specifically, for example, an alicyclic hydrocarbon 

group, an aromatic hydrocarbon group and the like can be 
mentioned. 

As examples of the "^alicyclic hydrocarbon group", a 
monocyclic or fused polycyclic group consisting of 3 to 

15 10 carbon atoms, specifically, a cycloalkyl group, a 
cycloalkenyl group and a bicyclic or tricyclic fused 
ring thereof with an aryl group having 6 to 14 carbon 
atoms (for example, benzene and the like) and the like, 
and the like can be mentioned. As examples of the 

20 '^cycloalkyl group", a cycloalkyl group having 3 to 6 
carbon atoms, such as cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl and the like can be mentioned; 
as examples of the ''cycloalkenyl group", a cycloalkenyl 

17 



group having 3 to 6 carbon atoms, such as cyclopropenyl , 
cyclobutenyl , cyclopentenyl , cyclohexenyl , and the like 
can be mentioned. 

As examples of the '^aromatic hydrocarbon group", a 
5 monocyclic aromatic hydrocarbon group consisting of 6 to 
18 carbon atoms and a fused polycyclic aromatic 
hydrocarbon group can be mentioned; specifically, an 
aryl group having 6 to 14 carbon atoms, such as phenyl, 
1-naphthyl, 2-naphthyl, 2-indenyl, 2-anthryl and the 
0 like, can be mentioned. 

As used herein, ""a saturated or unsaturated 
heterocyclic group'' is, for example, a 5- or 6-membered 
monocyclic group comprising one to two nitrogen atoms, a 
5- or 6-membered monocyclic group comprising one or two 
5 nitrogen atoms and one oxygen atom or one sulfur atom, a 
5-membered monocyclic group comprising one oxygen atom 
or one sulfur atom, a bicyclic group comprising one to 
four nitrogen atoms and resulting from the condensation 
of a 6-membered ring and a 5- or 6-membered ring, and 
the like; specifically, for example, pyridyl, thienyl, 
oxadiazolyl, imidazolyl, thiazolyl, isothiazolyl , 
oxazolyl, isooxazolyl, furyl, pyrrolyl, quinolyl, 
quinazolinyl, purinyl , pyrazolyl, thiophenyl and the 
like can be mentioned. 

The substituent for *an optionally substituted 
saturated or unsaturated cyclic hydrocarbon group or 
saturated or unsaturated heterocyclic group'' is not 
subject to limitation; for example, a saturated or 
unsaturated cyclic hydrocarbon group (having the same 
definition as described above) , a saturated or 
unsaturated heterocyclic group (having the same 
definition as described above) , a halogen atom 
(described below) , a carboxyl group, a substituted amido 
group (described below) , an optionally substituted lower 
alkyl group (described below) and the like can be 
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mentioned. These substituents substitute on the cyclic 
hydrocarbon group or heterocyclic group, as long as the 
substitution is chemically acceptable. However, provided 
that the number of substituents is two or more, they may 
be identical or not. Preferably, there are two 
substituents: one substituent selected from the group 
consisting of optionally substituted, saturated or 
unsaturated cyclic hydrocarbon group (having the same 
definition as described above) and an optionally 
substituted, saturated or unsaturated heterocyclic group 
(having the same definition as described above) (for 
example, methylphenyl) , and one substituent selected 
from the group consisting of a halogen atom (described 
below) , a carboxyl group, a substituted amido group 
(described below) and an optionally substituted lower 
alkyl group (described below) (for example, 
trif luoromethyl) . 

As examples of the '^halogen atom'', fluorine, 
chlorine, bromine, iodine and the like can be mentioned. 

As the '^substituted amido group'', an N-substi tuted 
amido group or an N , N ' -di-substituted amido group can be 
mentioned; specifically, amido groups substituted by a 
lower alkyl group (described below) and the like can be 
mentioned. 

As used herein, ^a lower alkyl group" represents, 
for example, a linear, branched or cyclic alkyl group 
having 1 to 6 carbon atoms; specifically, methyl, ethyl, 
n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, cyclopropyl, cyclobutyl and the 
like can be mentioned. As the '^substituenf in ^an 
optionally substituted lower alkyl group", a carboxyl 
group, a substituted amido group (having the same 
definition as described above) , a cyano group, a halogen 
atom (having the same definition as described above) and 
the like can be mentioned. 



The 1 to 4 substituents that the benzene ring B 
optionally has are not subject to limitation, as long as 
the compound retains bindability to KSRP, and/or is 
capable of regulating the expression of KSRP and 
5 regulating the activity of KSRP, and they may be the 
same or different. For example, they are saturated or 
unsaturated hydrocarbon groups (described below) or 
saturated or unsaturated heterocyclic groups (having the 
same definition as described above) . 
^0 As used herein, as '^an aryl group'', the same 

examples as those of the aforementioned '^aromatic 
hydrocarbon group" can be mentioned. The '^substituent " 
in '^an optionally substituted aryl group'' is not subject 
to limitation; for example, a saturated or unsaturated 
15 cyclic hydrocarbon group (having the same definition as 
described above) , a saturated or unsaturated 
heterocyclic group (having the same definition as 
described above) , a halogen atom (having the same 
definition as described above) , an amino group, a 
20 carboxyl group, a substituted amido group (having the 
same definition as described above) , an optionally 
substituted lower alkyl group (having the same 
definition as described above) and the like can be 
mentioned. 

^5 As the '^substituenf in ^an optionally substituted 

amino group", a lower alkyl group (having the same 
definition as described above) , a lower alkanoyl group 
(for example, an alkanoyl group having 1 to 6 carbon 
atoms, such as formyl, acetyl, and propionyl) and the 

30 like can be mentioned. 

As '^a saturated or unsaturated hydrocarbon group", 
a saturated or unsaturated chain hydrocarbon group or a 
saturated or unsaturated cyclic hydrocarbon group 
(having the same definition as described above) and the 

35 like can be mentioned. As examples of "^a saturated or 

20 



unsaturated chain hydrocarbon group" ^ a linear or 
branched chain hydrocarbon group having 1 to 10 carbon 
atoms and the like can be mentioned; specifically, for 
example, an alkyl group, an alkenyl group, an alkynyl 
group and the like can be mentioned. Of these groups, an 
alkyl group is particularly preferable. As examples of 
the '^alkyl group", an alkyl group having 1 to 10 carbon 
atoms such as methyl, ethyl, n-propyl , isopropyl, butyl, 
isobutyl, sec-butyl, tert-butyl, n-pentyl, isopentyl, 
neopentyl, n-hexyl, isohexyl and the like can be 
mentioned. As examples of the ""alkenyl group", an 
alkenyl group having 2 to 10 carbon atoms such as vinyl, 
1-propenyl, allyl, isopropenyl, 1-butenyl, 2-butenyl, 3- 
butenyl, isobutenyl, sec-butenyl and the like can be 
mentioned. As examples of the ""alkynyl group", an 
alkynyl group having 2 to 10 carbon atoms such as 
ethynyl, l~propynyl, propargyl and the like can be 
mentioned. 

The ring that R3 and R4 may bind together to form is 
specifically a saturated or unsaturated cyclic 
hydrocarbon group (having the same definition as 
described above) or a saturated or unsaturated 
heterocyclic group (having the same definition as 
described above) ; this ring is optionally substituted by 
a halogen atom (having the same definition as described 
above) , a carboxyl group, a substituted amido group 
(having the same definition as described above) , an 
optionally substituted lower alkyl group (having the 
same definition as described above) and the like. 

The compound of the present invention, represented 
by the formula (I) or the formula (II) , can be produced 
using various known methods of synthesis by means of the 
characteristics based on the basic skeleton thereof or 
the kind of substituent. For example, alkylation, 
acylation, amination, imination, halogenization , 
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reduc-tion^ oxidation, condensation and the like can be 
mentioned, and reactions or methods in common use in the 
art can be utilized. 

A compound capable of binding to KSRP or a 
5 functional fragment thereof, such as the compound of the 
present invention, represented by the formula (I) or the 
formula (II) , exhibits superior anticancer effect, anti- 
inflammatory effect and/or brain dysfunction improving 
effect in mammals such as monkeys, horses, bovines, 
10 sheep, dogs, cats, rabbits, mice, rats, and guinea pigs, 
including humans, and is therefore useful as a 
therapeutic agent for a proliferative disease such as an 
anticancer agent, a therapeutic agent for an 
inflammatory disease and a therapeutic agent for an 
15 encephalopathy. Target diseases are as described above. 

Spnal, which likewise is capable of binding to KSRP 
or a functional fragment thereof, also exhibits superior 
anticancer effect, anti-inflammatory effect and/or brain 
dysfunction improving effect on various mammals, and is 
20 therefore useful as a therapeutic agent for a 

proliferative disease such as a anticancer agent, a 
therapeutic agent for an inflammatory disease and a 
therapeutic agent for an encephalopathy (target diseases 
are as described above) . Spnal is particularly suitable 
25 as an anticancer agent . 

Compounds represented by the formula (I) or the 
formula (II) , Spnal, and other compounds capable of 
binding to KSRP or a functional fragment thereof are 
hereinafter sometimes generically referred to as the 
30 compound of the present invention. 

The compound of the present invention may have 
formed a pharmaceutically acceptable salt; as the salt, 
acid addition salts, for example, inorganic acid salts 
(for example, hydrochlorides, sulfates, hydrobromides , 
35 phosphates and the like) , organic acid salts (for 
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example, acetates, trif luoroacetates , succinates, 
malates, fumarates, propionates, citrates, tartrates, 
lactates, oxalates, methanesulf onates , p- 
toluenesulf onates and the like) and the like can be 
5 mentioned. 

Note that the compound of the present invention or 
a salt thereof may be a solvate such as a hydrate and 
the like. 

When the compound of the present invention is used 
0 as a therapeutic drug for a disease selected from the 
group consisting of a proliferative disease, an 
inflammatory disease and an encephalopathy, it is 
prepared as an ordinary pharmaceutical preparation and 
administered orally or parenterally . 

For oral administration, the compound of the 
present invention can be administered in a dosage form 
in common use in the art. For parenteral administration, 
the compound of the present invention can be 
administered in a dosage form such as a topical 
preparation (transdermal agent and the like) , a rectal 
preparation, an injection, or a transnasal agent. 

As examples of the oral preparation or rectal 
preparation, capsules, tablets, pills, powders, drops, 
cachets, suppositories, liquids and the like can be 
mentioned. As examples of the injection, a sterile 
solution or suspension and the like can be mentioned. As 
examples of the topical preparation, creams, ointments, 
lotions, transdermal agents (ordinary patches, matrices) 
and the like can be mentioned . 

The above-described dosage forms can be formulated 
along with a pharmaceutically acceptable excipient and 
additive by a technique commonly performed in the art. 
As the pharmaceutically acceptable excipient and 
additive, carriers, binders, flavoring agents, buffering 
agents, thickeners, colorants, stabilizers, emulsifiers, 
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dispersing agents, suspending agents, antiseptics and 
the like can be mentioned. 

As examples of pharmaceutically acceptable carriers, 
magnesium carbonate, magnesium stearate, talc, sugar, 
5 lactose, pectin, dextrin, starch, gelatin, gum 
tragacanth , methylcellulose , sodium 

carboxymethylcellulose, low-melting wax, cacao butter 
and the like can be mentioned. 

Furthermore, the tablets can be prepared as tablets 
0 with ordinary coatings, for example, sugar-coated 

tablets, enteric coated tablets, film-coated tablets, 
and two-layer tablets or multi-layer tablets if 
necessary. The powders are formulated into preparations 
along with a pharmaceutically acceptable base for 
5 powders. As the base, talc, lactose, starch and the like 
can be mentioned. The drops can be formulated into 
preparations along with an aqueous or non-aqueous base 
and one kind or more of pharmaceutically acceptable 
diffusing agents, suspending agents, solubilizers and 
the like. The capsules can be produced by filling 
therein an active ingredient compound, along with a 
pharmaceutically acceptable carrier. The compound can be 
filled in the capsules as mixed with a pharmaceutically 
acceptable excipient, or without an excipxent. The 
cachets can also be produced in the same manner. When 
the present invention is prepared as a suppository, it 
is formulated into preparations along with a base such 
as a vegetable oil (castor oil, olive oil, peanut oil 
and the like) or a mineral oil (petrolatum, white 
petrolatum and the like) , a wax, or a partially 
synthesized or totally synthesized glycerine fatty acid 
ester by a commonly used technique. 

As the liquid for injection, solutions, suspensions, 
emulsions and the like can be mentioned. For example, 
aqueous solutions, water-propylene glycol solutions and 



the like can be mentioned. The liquid can also be 
produced in the form of a solution of polyethylene 
glycol and/or propylene glycol that may contain water. 
A liquid suitable for oral administration can be 
5 produced by adding an active ingredient compound to 
water, and, if required, adding a colorant, flavoring 
agent, stabilizer, sweetener, solubilizer, thickener and 
the like. A liquid suitable for oral administration can 
also be produced by adding the compound, along with a 
0 dispersing agent, to water, to increase the viscosity. 
As examples of the thickener, pharmaceutically 
acceptable natural or synthetic gums, resins, 
methylcellulose, sodium carboxymethylcellulose , known 
suspending agents and the like can be mentioned. 

As the topical preparation, the above-described 
liquids, as well as creams, aerosols, sprays, powders, 
lotions, ointments and the like can be mentioned. The 
above-described topical preparation can be produced by 
mixing an active ingredient compound and a 
pharmaceutically acceptable diluent and carrier. 
Ointments and creams are formulated into preparations by, 
for example, adding a thickener and/or a gelling agent 
to an aqueous or oily base. As examples of the base, 
water, liquid paraffin, vegetable oils and the like can 
be mentioned. As examples of the thickener, soft 
paraffin, aluminum stearate, cetostearyl alcohol, 
propylene glycol, polyethylene glycol, lanolin, 
hydrogenated lanolin, beeswax and the like can be 
mentioned. To the topical preparation, an antiseptic 
such as methyl hydroxybenzoate , propyl hydroxybenzoate , 
chlorocresol , benzalkonium chloride and the like, and a 
bacterial growth inhibitor can be added as necessary. A 
lotion can be prepared by adding one kind or more of 
pharmaceutically acceptable stabilizers , suspending 
agents, emulsifiers, diffusing agents, thickeners, 
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colorants, flavoring agents and the like to an aqueous 
or oily base. 

Dosage and frequency of administration vary 
depending on the kind of compound used, patient symptoms, 
age, body weight, dosage form and the like, and are set 
as appropriate according thereto. 

The present invention also enables screening for a 
compound useful in the treatment of various diseases 
mediated by KSRP, for example, proliferative diseases, 
inflammatory diseases, and encephalopathies, with 
specific bindability to KSRP or a functional fragment 
thereof (the definitions for the individual terms are as 
described above) as an index. Here, KSRP or a functional 
fragment thereof can be used as a purified or unpurified 
protein (polypeptide) or a (functional) fragment thereof, 
and can be used in a state expressed in cells. KSRP or a 
(functional) fragment thereof can be acquired by using 
as appropriate a known technique such as (1) a method 
comprising isolation and purification from, as a raw 
material, a culture of cells or a tissue that produces 
the same, (2) a method comprising chemical synthesis, or 
(3) a method comprising purification from cells 
manipulated by gene recombination technology and the 
like to express KSRP or a (functional) fragment thereof. 

Isolation and purification of the KSRP of the 
present invention or a (functional) fragment thereof can, 
for example, be performed as described below. That is, 
KSRP of the present invention or a (functional) fragment 
thereof is extracted and purified from a tissue 
expressing the KSRP or a (functional) fragment thereof, 
or a culture obtained by cultivating cells expressing 
the KSRP or a (functional) fragment thereof in an 
appropriate liquid medium, by a known method. For 
extraction and purification, known methods are used as 
appropriate depending on the fraction wherein the 



desired product is present. 

Specifically, the extraction and purification are 
performed as described below. First, the tissue or 
culture is subjected to a conventional method such as 
5 filtration or centrif ugation as is, and the tissue or 
cells or the supernatant is collected. If the desired 
protein has been accumulated in the cells, the collected 
cells are suspended in an appropriate buffer agent, and 
further a surfactant is added at an appropriate 
10 concentration to solubilize the membrane. As the 
surfactant, sodium dodecyl sulfate (SDS) , 
cetyltrimethylammonium bromide (CTAB) and the like can 
be mentioned; because these exhibit potent protein 
denaturative effect, it is preferable to use a gently 
15 acting nonionic surfactant, for example, Triton X-100 
and the like, to ensure that the protein is folded so 
that it possesses biological activity. Next, the crude 
extract obtained is treated in the presence of a 
surfactant if required, using commonly used methods in 
20 combination as appropriate to isolate and purify the 
protein or a functional fragment thereof. As such 
methods, methods based on solubility, such as salting- 
out and solvent precipitation; methods based on 
differences in molecular weight, such as dialysis, 
25 ultrafiltration, gel filtration, and SDS-PAGE; methods 
based on electric charge, such as ion exchange 
chromatography; methods based on specific affinity, such 
as affinity chromatography; methods based on differences 
in hydrophobicity , such as reverse phase high 
30 performance liquid chromatography; methods based on 
differences in isoelectric point, such as isoelectric 
focusing and the like can be mentioned. More 
specifically, the protein or a functional fragment 
thereof can be separated and purified by commonly used 
35 methods, for example, concentration under reduced 



pressure, f reeze-drying, extraction with conventionally 
used solvents^ pH adjustment, treatment with 
conventionally used adsorbents such as anion exchange 
resin or cation exchange resin, and nonionic adsorbent 
5 resin, crystallization, recrys tallization and the like. 

Production of the KSRP of the present invention or 
a (functional) fragment thereof by chemical synthesis 
can be performed by, for example, synthesis or semi- 
synthesis based on the amino acid sequence information 
10 shown by SEQ ID NO: 2 or 3 using a peptide synthesizer. 

Also, when the KSRP or a (functional) fragment 
thereof is acquired from cells manipulated to express 
the same by gene recombination technology and the like, 
the specific procedures shown below are followed. 
^5 First, an expression vector that functionally 

carries the gene encoding the KSRP or a functional 
fragment thereof is prepared. 

The gene encoding the KSRP or a functional fragment 
thereof may be obtained from any method. For example, a 
20 complementary DNA (cDNA) prepared from an mRNA, a 
genomic DNA prepared from a genomic library, a 
chemically synthesized DNA, a DNA obtained by 
amplification by the PGR method with an RNA or DNA as a 
template, and a DNA constructed by appropriately 
25 combining these methods, and the like are included. For 
example, a DNA comprising all or a portion of a DNA 
substantially comprising the base sequence shown by SEQ 
ID NO:l (accession No. NM_003685) , a DNA comprising all 
or a portion of a DNA substantially comprising the base 
30 numbers 472 to 2226 of SEQ ID N0:1, and the like can be 
mentioned . 

As used herein, '^a DNA substantially comprising'' 
means, in addition to the above-described DNAs 
comprising a particular base sequence, a DNA comprising 
35 a base sequence capable of hybridizing to the above- 
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described DNAs comprising a particular base sequence 
under stringent conditions (in the present invention, 
these conditions refer to conditions under which a DNA 
having a homology of about 60% or more, preferably about 
5 80% or more, and more preferably about 90% or more, can 
hybridize; stringency can be controlled by changing the 
temperature, salt concentration and the like as 
appropriate during the hybridization reaction and 
washing) . Stringent conditions can be calculated on the 
0 basis of the desired homology, the length of 

oligonucleotide and the like by applying them to 
appropriate calculation formulas utilized in the art. 
For example, hybridization at 42**C and washing treatment 
at 42**C with a buffer solution containing IxSSC and 0.1% 
5 sps, hybridization at 65°C and washing treatment at 65**C 
with a buffer solution containing O.lxSSC and 0.1% SDS, 
and the like can be mentioned. 

An expression vector that functionally comprises a 
gene encoding KSRP or a functional fragment thereof can 
be obtained by inserting the DNA obtained into a plasmid 
vector, phage vector and the like capable of retaining 
replication or autonomous replication in various hosts 
such as prokaryotic cells and/or eukaryotic cells by 
means of an appropriate restriction enzyme site. 

As used herein, ^functionally" means that the gene 
(DNA) is transcribed in a host cell matching with the 
vector, and that the gene is arranged to allow the 
production of the protein encoded thereby. Preferably, 
the expression vector is a vector having an expression 
cassette wherein a promoter region, an initiation codon, 
a gene encoding KSRP or a functional fragment thereof, a 
stop codon and a terminator region are continuously 
arranged. For transformant selection, it is preferable 
that a selection marker gene be further contained. 

For example, when a mammalian cell is transformed, 
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a plasmid comprising a promoter of an animal virus, for 
example, SV40, RSV, MMLV and the like, and a 
polyadenylation signal, joined to each other via a 
restriction enzyme site, preferably a multicloning site, 
5 wherein a selection marker gene derived from a plasmid 
such as pSV2-neo or pSV2-dhfr (neomycin resistance gene, 
dihydrof olate reductase and the like) has been inserted, 
can be used. 

The host cell is not subject to limitation, as long 
0 as it matches with the expression vector used, and is 
transformable; various cells in common use in the 
technical field of the present invention, such as 
natural cells or an artificially established recombinant 
cells and the like, can be utilized. Specifically, 
5 bacteria such as Escherichia coli and Bacillus subtilis , 
fungi such as yeast, animal cells or insect cells and 
the like can be mentioned as examples. Preferably, 
mammalian cells, particularly rat-derived cells, 
hamster-derived cells (CHO, BHK and the like) , mouse- 
derived cells (COP, L, C127, Sp2/0, NS-1 , NIH T3 and the 
like), monkey-derived cells (COSl, COS3, C0S7, CVl , Velo 
and the like) and human-derived cells (Hela, diploid 
f ibroblast-derived cells, myeloma cells, Namalwa, Jurkat 
cells and the like) can be mentioned. 

Introduction of an expression vector to a host cell 
can be performed using a conventionally known method. 
For example, when the expression vector is introduced to 
a mammalian cell, the calcium phosphate co-precipitation 
method, the protoplast fusion method, the microinjection 
method, the electroporation method, the lysosome method 
and the like can be mentioned. 

KSRP or a functional fragment thereof can also be 
produced by cultivating a transformant comprising an 
expression vector prepared as described above. The 
medium preferably contains a carbon source and an 



inorganic or organic nitrogen source required for the 
growth of the host cell ( transf ormant ) . As examples of 
the carbon source, glucose, dextrin, soluble starch, 
sucrose and the like can be mentioned; as examples of 
5 the nitrogen source, ammonium salts, nitrates, amino 

acids, corn steep liquor, peptone, casein, meat extract, 
soybean cake, potato extract and the like can be 
mentioned. If desired, other nutrients [for example, 
inorganic salts (calcium chloride, sodium dihydrogen 
0 phosphate, magnesium chloride and the like) , vitamins, 
antibiotics (tetracycline, neomycin, kanamycin, 
ampicillin and the like) ] may be contained. 

The cultivation is performed by a method known in 
the art. The cultivation conditions are conditions 
5 enabling the expression of the protein; for example, 
temperature, medium pH and cultivation time are chosen 
as appropriate so that the protein is produced in a 
large amount. 

For example, when the host is an animal cell, as 
examples of the medium, a minimal essential medium (MEM) 
supplemented with about 5 to 20% fetal calf serum (FCS) , 
Dulbecco's modified Eagle medium (DMEM) , RPMI-1640 
medium, 199 medium and the like can be used. The pH of 
the medium is preferably about 6 to 8 , the cultivation 
is normally performed at 30 to 40°C for about 15 to 72 
hours, and the culture may be aerated or agitated as 
necessary. 

The KSRP of the present invention or a functional 
fragment thereof can be collected from the culture 
obtained from the above-described cultivation in the 
same manner as the aforementioned extraction, isolation, 
and purification from cells or tissue expressing KSRP or 
a functional fragment thereof. 

Contact treatment of the KSRP or a functional 
fragment thereof thus obtained and a test compound can 



be performed in accordance with a binding experiment 
commonly performed in the art. Specifically, the KSRP or 
a functional fragment thereof or a test compound is 
immobilized to a solid phase carrier and when the KSRP 
5 or a functional fragment thereof is immobilized, a 
solution comprising the test compound is brought into 
contact with the solid phase carrier; when a test 
compound is immobilized to a solid phase carrier, a 
solution comprising the KSRP or a functional fragment 
0 thereof (a purified protein solution or a crudely 

purified protein solution such as cell extract or tissue 
extract) is brought into contact with the solid phase 
carrier. The column method, batch method and the like 
can be utilized. 
5 The step of determining whether or not the test 

compound specifically binds to KSRP or a functional 
fragment thereof can be changed as appropriate depending 
on how the step of bringing the test compound into 
contact with KSRP or a functional fragment thereof has 
been performed; for example, when using a column packed 
with a solid phase carrier (for example, bead resin) 
immobilized with the test compound, KSRP molecules bind 
onto the solid phase carrier by the subsequent addition 
of a solution (sample) comprising KSRP or a functional 
fragment thereof, provided that there is specific 
affinity between the two (do not bind in the absence of 
specific affinity) . It is also possible to dissociate 
the bound KSRP or a functional fragment thereof from the 
solid phase by a treatment such as altering the polarity 
of the buffer solution or further adding the test 
compound in excess, and then identify the KSRP or a 
functional fragment thereof, or to extract the KSRP or a 
functional fragment thereof with a surfactant and the 
like while remaining in a state bound to the test 
compound on the solid phase, and then identify the KSRP 



or a functional fragment thereof. As the method of 
identification, specifically, known techniques such as 
electrophoresis , immunoblotting and immunoprecipitation , 
which employ immunological reactions, chromatography, 
5 mass spectrometry, amino acid sequencing, and NMR, or 
combinations of these methods can be used. By 
determining whether or not KSRP or a functional fragment 
thereof is captured onto the solid phase or contained in 
the column effluent fraction, or the extent thereof and 
0 the like, a judgment is made as to whether or not the 

test compound is capable of specifically binding to KSRP, 
and a binding compound is selected. 

Also, this step may be automated. For example, it 
is also possible to directly read data of various 
5 molecules obtained by two-dimensional electrophoresis, 
and identify the molecules on the basis of existing 
databases . 

Furthermore, when KSRP or a functional fragment 
thereof is used in a state expressed in cells, it is 
also possible to measure the presence or absence of 
binding of KSRP or a functional fragment thereof and the 
test compound and the degree of binding by making use of 
various labeling techniques such as RI labeling and 
fluorescence labeling. ^Contact of KSRP or a functional 
fragment thereof and the test compound" in the screening 
method of the present invention also includes this mode. 
The contact conditions of cells and the test compound 
are set as appropriate depending on factors such as the 
cells used and the status of expression of KSRP or a 
functional fragment thereof in the cells. Also, whether 
or not KSRP or a functional fragment thereof is 
expressed in the cells is preferably confirmed in 
advance using an antibody and the like. 

Examples 

The present invention is hereinafter described in 
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more detail by means of the following production 
examples and example^ which examples, however, are not 
to be construed as limiting the scope of the invention. 

5 Production Example 1: Synthesis of sulindac-sulf ide- 
immobilized resin (A) 



TOYO-Pearl ( AF-Amino-6 50M) (600 |al , 60 ^mol; TOSHO, 
Cat. NO = 08039), sulindac sulfide (20.4 mg , 60 pmol ; 
0 SIGMA, Cat. NO. = S-3131), WSCD (11.6 jal , 66 iimol; 

Peptide Institute, Inc., Cat.NP = 1020; water-soluble 
carbodiimide) , and HOBt (9.7 mg, 72 pmol ; 1- 
hydroxybenzotriazole) were added, and this was followed 
by stirring at room temperature for one day. After the 
resin was washed with DMF (dimethylf ormamide) five times, 
the ninhydrin test was performed, showing that the 
desired compound was obtained with a yield of 93%. 

Subsequently, 5 ml of a 20% acetic anhydride 
solution in DMF was added, and this was followed by 
stirring at room temperature for 30 minutes, and the 
remaining amino groups were capped with acetyl groups. 
The resin was washed with 5 ml of 20% ethanol solution 
to yield the desired compound (A) . 

Production Example 2: Synthesis of sulindac-immobilized 
resin (B) 




(A) 
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WSCD 

HOBt 

DMF 




(B) 



TOYO-Pearl (AF-Amino) (600 jil, 60 pmol) , sulindac 
(21.4 mg, 60 ^mol ; SIGMA Cat. NO = S-8139), WSCD (11.6 |li1, 
66 ^imol) , and HOBt (9.7 mg, 72 jimol) were added, and 
5 this was followed by stirring at room temperature for 
one day. After the resin was washed with DMF five times, 
the ninhydrin test was performed, showing that the 
desired compound was obtained with a yield of 92%. 
Subsequently, 5 ml of a 20% acetic anhydride 
10 solution in DMF was added, and this was followed by 
stirring at room temperature for 30 minutes, and the 
remaining amino groups were capped with acetyl groups. 
The resin was washed with 5 ml of 20% ethanol solution 
to yield the desired compound (B) . 

15 

Production Example 3; Synthesis of sulindac-sulf one- 
immobilized resin (C) 
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TOYO-Pearl (AF-Amino) (600 ^il , 60 ^unol) , sulindac 
sulfone (22.3 mg, 60 fimol ; SIGMA Cat. NO = S-1438)^ WSCD 
(11,6 ^1^ 66 jimol) , and HOBt (9.7 mg, 72 |imol) were 
added, and this was followed by stirring at room 
temperature for one day. After the resin was washed with 
DMF five times, the ninhydrin test was performed, 
showing that the desired compound was obtained with a 
yield of 87%. 

Subsequently, 5 ml of a 20% acetic anhydride 
solution in DMF was added, and this was followed by 
stirring at room temperature for 30 minutes, and the 
remaining amino groups were capped with acetyl groups. 
The resin was washed with 5 ml of 20% ethanol solution 
to yield the desired compound (C) . 

Production Example 4: Synthesis of celecoxib-derivative- 
immobilized resin (D-2) 

(D-1) (D-2) 



TOYO-Pearl (AF-Amino) , compound D-1 (synthesized as 
described in J. Med. Chem. 1997, 40, 1347-1365) (21.4 mg^ 
60 pmol) , WSCD (11.6 ^il , 66 nmol) , and HOBt (9.7 mg, 72 
Hmol) were added, and this was followed by stirring at 
room temperature for one day. After the resin was washed 
with DMF five times, the ninhydrin test was performed, 
showing that the desired compound was obtained with a 
yield of 92%. 

Subsequently, 5 ml of a 20% acetic anhydride 
solution in DMF was added, and this was followed by 
stirring at room temperature for 30 minutes, and the 



remaining amino groups were capped with acetyl groups. 
The resin was washed with 5 ml of 20% ethanol solution 
to yield the desired compound (D-2) . 

5 Production Example 5: Synthesis of Taxol-immobilized 
resin (E) 




Taxol 

(E) 



Taxol (35 mg, 41 ^imol; WAKO, Cat . NO = 163-18614) 
was dissolved in acetonitrile (2 ml) and cooled to O^'C, 

10 after which a phosgene/ toluene solution (1.24 mmol/ml, 
3.3 ml) and diisopropylethylamine (42 ^il , 240 |imol) were 
added. After the reaction mixture was stirred at room 
temperature for 1 hour, the solvent was evaporated under 
reduced pressure. The residue was dissolved in 

15 acetonitrile, this solution was added to 100 j^l of TOYO- 
Pearl (TSKgel AF-amino; 0.01 mmol of amine present in 
100 >il) , diisopropylethylamine (42 ^il, 240 |imol) was 
further added, and this was followed by overnight 
shaking at room temperature. After completion of the 

20 reaction, the resin was thoroughly washed with 

acetonitrile and distilled water in this order, after 
which saturated aqueous sodium hydrogen carbonate 
solution (1.2 ml) was added, and this was followed by 
shaking at room temperature for 30 minutes; thereafter, 

25 the resin was thoroughly washed with distilled water and 
acetonitrile in this order. By the ninhydrin test, the 
Taxol introduction rate was determined to be about 75%. 
To this resin, a mixed solution of acetic anhydride/DMF 
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(1/4) (1.0 ml) was added; this was followed by shaking 
at room temperature for 30 minutes. After completion of 
the reaction, the resin was thoroughly washed with DMF 
and 20% aqueous ethanol solution to yield Taxol- 
5 immobilized resin (E) • 

Example 1 

(1-1) Preparation of rat brain lysate 

The rat brain (2.4 g) was mixed in a mixture A (25 
10 mM Tris-HCl pH 8.0, 0.5% Tween 20, 300 jiM DCC (24 ml ; 
N,N-diethyldithiocarbamate sodium) ) and prepared as a 
homogenate, which was then centrifuged at 9,000 rpm for 
10 minutes. The centrifugal supernatant was collected 
and further centrifuged at 50,000 rpm for 30 minutes. 
15 The supernatant thus obtained was used as the lysate. 

Note that all experiments were performed at 4''C or on ice. 

(1-2) Binding experiments 

Binding experiments were performed using the 
20 immobilizing resins with each test compound immobilized 
thereon, prepared in Production Examples 1 to 5 , and the 
rat brain lysate prepared in Example 1(1-1), per the 
procedures shown below. 

Each resin (10 ill) and lysate (1 ml) were gently 
25 shaken at 4*^0 for about 1 hour. Thereafter, centrifugal 
operation was performed, and each supernatant was 
collected carefully. Then, each supernatant was again 
mixed with a fresh compound-bound resin (10 ill) . At this 
time, the separated compound-bound resin was kept to 
30 stand at 4*'C as the resin from the first binding 

experiment. After the mixture was gently stirred for 
about 3 hours, centrifugal operation was performed, and 
the supernatant was removed. Subsequently, the compound- 
bound resin obtained in the second binding experiment 
35 and the resin obtained in the first binding experiment 
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were gently washed with mixture A about five times to 
remove substances other than the protein bound onto the 
resin to the maximum possible extent. To each compound- 
bound resin thus obtained, 25 ^il of a loading buffer for 
5 SDS (nakalai Cat. NO = 30566-22, sample buffer solution 
for electrophoresis with 2-ME (2-mercaptoethanol) (2x) 
for SDS PAGE) was added; this was followed by stirring 
at 25*^0 for 10 minutes. The sample solution thus 
obtained was separated using a commercially available 
0 SDS gel (BioRad readyGel J, 15% SDS, Cat. NO = 161-J341) , 
and the SDS gel was analyzed (Figure 1) . An 
electrophoresis image of the sample solution comprising 
a protein bound onto the bound resin obtained in the 
first binding experiment (denoted as (-) for convenience 
5 in Figure 1, designated) and an electrophoresis image of 
the sample solution comprising a protein bound onto the 
bound resin obtained in the second binding experiment 
(denoted as (+) for convenience in Figure 1, designated) 
were compared. 

As a result, MARTAl (a rat protein having a high 
homology to KSRP ; homology = 98%; J. Neurochem. , 82(5), 
1039-46 (2002)) bound to the resins immobilized with 
four compounds other than the resin immobilized with 
sulindac sulfide, and the binding was remarkably 
confirmed in the first binding experiment with the 
compound-bound resin but minimally observed in the 
second binding experiment; therefore, the binding was 
shown to be a specific binding. Note that similar 
results were obtained when using a human type KSRP 
protein (partial protein 127-711; SEQ ID NO: 3) expressed 
in host cells. 

Industrial Applicability 

Because the NSAID derivatives obtained to date have 
been created by screening with anti-inf lammatory action 
as an index, a compound useful not only for anti- 
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inflammatory effect but also for cancer can be obtained 
by re-screening with the effect on KSRP, which exhibits 
behavior more consistent to anticancer effect, as an 
index. 

This application is based on a patent application No. 
401132/2003 filed on December 1, 2003 in Japan, the contents 
of which are hereby incorporated by reference in its 
entirety. 
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